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Pharma Struggling With Digital Maturity

Distribution of Digital Quotient score by industry (global), points, out of 100
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Barriers to Digital Maturity

Heavily
Document-Focused

Lack of Structure &
Integration

Software Validation
Requirements

‘4 General Principles of Soft
“AValidation; Final Guidance

Industry and FDA Staf

Document issued on: January 11,2002

is document supersedes the draft document, "General Pr
Software Validation, Version 1.1, dated June 9, 199

Hard to Change
Behavior
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Knowledge Management Is Challenging 8

Poor process
understanding; Tech
transfer difficult
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Heavy reliance on
Microsoft Office and
Quality Systems

QUALITY-BY- CHALLENGING TO UNDER DEVELOPED
DOCUMENTATION INFORMATION SILOS B \ ANAGE COMPLEXITY PRODUCTS

AFFECTS PRODUCT QUALITY AND DATA INTEGRITY



Pharma 4.0 to the Rescue? @

ICH Q10 System Pharma 4.0

'Pharmaceutica echnology \,  Commercial '\ Product . : : iscontiniati
[ DevelopmentlP i Transfer .l Manufacturinas ZDlscontinuation IR Pharmaceutical Development> Technology Transfer >Commerc|a| Manufacturmg> Product Discontinuation >

[ Management Responsibilities |
Lifecycle Management
Control Strategy Production Control Strategy

ICH Q10 Elements: Pharma'4.0 Key Elements

Process Product Quali Data Integnity, Process Maps, Process Data Maps, Critical Thinking
Performance & Quality Mmm Integrated Planning & Training & Preventive Maintenance

Environmental Monitoring & Energy Management
Preventative Action (CAPA) System Pr : .
0cess Automation & Continuous Process Verification/CPV
Elements Change Mawmem Roal Time Raloacs Tacting R Rateh Ralaaco
A Srialization & Track & Trace
ICH Q10: Knowledge Management & Quality Risk Management
Holistic Focus on: Process Understanding & Platform Understanding

Product Design CQA | CPP & Product and Material Capabilities

ChdoIersS

Interdisciplinary Collaboration & End to End Integration of GxP related IT Systems

1. Dr. Christoph Herwig, Christian Wolbeling, and Thomas Zimmer, PhD, A HOLISTIC APPROACH
TO PRODUCTION CONTROL FROM INDUSTRY 4.0 TO PHARMA 4.0, Pharmaceutical
Engineering, May 2017.



Fundamental Problem
Is...

eQMS

11 Objective of the Guideline
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How Should We
Structure Data?

Criteria Method Strategy




Granular Structure Enables Linking! N

Requirement Requirement
Specification Mfg. Data
Acceptance Control
Criteria Method

Control
Strategy




Resource
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Theory of Visual
Perception

Gestalt: Law of Similarity .

y |
Z

PROXIMITY SIMILARITY

When objects placed together, the eye When objects look similar to one another, the
perceives them as a group. eye perceives them as a group or pattern.

Similarity based on

Shape

‘ ‘ ‘ Similarity based on

Size

_ o
Cs- ¢

CONTINUANCE CLOSURE

The eye is compelled to move from one When an object is incomplete or not
object through another. completely enclosed.

Similarity based on .
Color
FIGURE & GROUND

When the eye differentiates an object
from its surrounding area.




Spreadsheets
Fishbones

)

‘SyringeFill (U06)

DP cOAs
PFS

Appearance

Identification (Retention Time)
Identification (MW)

‘Assay (Concentration)
IMP/Deg Products (Total)

9 | Moisture

Particulate Matter
Sterility
Endotoxin
Container Closure Integrity
Device
Needle Extension
\Audible Confirmation
injection Time

3 | Visual Confirmation of Delivery
\Activation Force
Cap Removal Force.
Break Loose / Glide Force.
Delivery Volume

3 | score

Prob of Occurrence
Prob of Detection
Prob Weight Score
Risk Label

'Scale Dependency

AgqComp (UO1)
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Moisture Container

Sterfilt1 (UO2)  Lyo (UO3)

Frozen Long
term Storage

Fil vesselwith\ Pt into
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Immerse bottles in
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Retrieve from

Transport
oncat

Time
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Time
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Unpack

Shipper
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Transport
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Time

Time Temperature

Temperatum—a | o4 botties

Intra-site

Battles
placedinto ™/

into freezer

Shipper

Frozen

Transfer Shipment to DP
site

(Frozen)

*Or Temperature Controlied Chamber

| emperature Temperature

Place bottles
oncart

Transport
on cart

Time
Tenfperaure

Hold times 2-8°C and
25C
Remove bottles
Remove lidto assure
liquid is thawed
Wait X minutes
Immerse bottles in

37 ~C water bath
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Represent Process
as a

View 7 dimensions in one map

Hierarchy: Requirements
(Patient, Product, Process)

Shape: QA, MA, PP, etc
Color: Risk
Size: Proportional to # of links

Links: Cause & Effect (follow
process flow)

Clusters: Unit Operation

Shape Border: Status



Easily Filter Dimensions of Interest

ng: Feb 28, 2019 at 4:41 pm CST | Effe M fault 5x5 RMP V
owing: Criticality | Search:

Filter by:

Criticality:
Needs Analysis
Very Low
Low
Medium
¢ High
¥ Very High
Linked:
All
Only Linked
Only Unlinked
Element:
¥ Target Product Profile
¥ Final Quality Attribute
¢! Intermediate Quality Attribute
¢! Process Parameter
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Filter Overrides:
Upstream
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Settings:

Color showing:
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Visual Cause and Effect
(Part 1)

Pump Speed

Filtration Time (SF)

Filter Thickness Filter Pore Size Filter Surface Area

Filter Material

Visualize relationship of inputs to an
output in the process (traceability)

Suggests possible DOE configuration
for further characterization

Provides scientific rationale for
root-cause investigation



Visual Cause and Effect
(Part 2)

See the effects of an intermediate
output on the downstream process

Cause and effect mapping follows

process flow

Useful for impact assessment of
process change (ICH Q12)




>

Internal evaluation of structured system to
facilitate assessment

KASA Initiative (FDA)

*
KASA System

Structured systems can facilitate consistency
and efficiency when sharing information

" Knowledge-aided
Assessment

structured |~ BTN BT Pillar 3
Application

Assessment of risk Risk mitigation by Risk mitigation by |
to quality by assessing product assessing manu-
establishing rules design, under- facturing &
and algorithms standing, and facility; when

N quality standards needed,

g performing
preapproval
inspection

Collaboration needed between industry &
regulatory agencies to realize full benefits

uawadeue) a3pajmou)|

T Knowledge Base
(Product, Manufacturing, and Facility)
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Automate Compliance \8

Structured Framework Allows: ICH Q8 ICH Q8 ICH Q9 ICH Q10 ICH Q11 ICH Q12
(Annex)

Requirements Definition

Requirements Traceability
Integrated Risk Assessment
Linking Testing & Requirements

Visualization of Cause & Effect

Data & Testing Linked to
Requirements

Management of Established
Conditions

Post-Approval Change Mgmt.



Improving Digital Maturity
for Pharma 4.0

AUTOMATION
& ANALYSIS

Less Time Wasted Searching

Stop “Paper on Glass”

Automate Manual Tasks

Use Your Valuable Data

Robust Change Management

Holistic QbD & Data Integrity

Improve Product Quality

o
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